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1
RIGHT ANGLE TRANSFER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from U.S. patent appli-
cation Ser. No. 62/037,800, filed on Aug. 15, 2014, the
disclosure of which is hereby incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

The present invention is directed to a diverter mechanism
that is adapted to selectively transferring articles from a
conveying surface and, in particular, to a right angle transfer
mechanism that is adapted to selectively transferring articles
at a 90-degree angle.

Because a right angle transfer requires that the motion of
an article be changed from a forward motion to a lateral
motion, it is important to be able to carry out the transfer as
quickly as possible because it is necessary to leave gaps
between articles so that an article can be transferred without
affecting the forward motion of leading and trailing articles.
The faster the transfer, the smaller the gaps and the greater
article throughput to the conveyor line. Also, it is desirable
to be able to divert a wide range of articles having different
surface characteristics in order to increase the flexibility of
the system.

SUMMARY OF THE INVENTION

The present invention provides a right angle transfer that
is capable of transferring articles from a conveying surface
at a very high rate. In the illustrated embodiments, a divert
rate of up to 65 cartons per minute can be achieved. The
present invention is also capable of handling a wide range of
articles having varying surface characteristics.

A right angle transfer and method of transferring articles,
according to an aspect of the invention, includes a plurality
of conveying members that define a conveyance surface and
are driven to convey objects in a conveyance direction and
a plurality of diverting members. The diverting members are
driven to divert objects at an angle from the conveyance
surface. A frame mounts the diverting members for general
vertical movement with respect to the conveying members.
Alifting system including a plurality of spaced apart vertical
actuators selectively raises and lowers the frame with
respect to the conveying members. Each of the vertical
actuators includes a cylinder that is positively driven in each
of opposite directions by application of a fluid to opposite
sides of the cylinder in order to positively drive the frame to
both a raised state and a lowered state.

Each of the vertical actuators may include a motion
damping member, such as a coil spring, to dampen oscilla-
tion from motion of the cylinder. Each of the vertical
actuators may include a bushing sliding along a shaft. The
frame may be rectilinear in footprint with one of the vertical
actuators at each corner of the frame. The diverting members
may be driven prior to being vertically moved into contact
with an article being diverted and may be constantly driven.
The diverting members may be driven rollers and may be
driven by a motorized roller having a motor mechanism
internal to a roller shell.

The conveying members may be driven belts and may be
driven by a motorized roller having a motor mechanism
internal to a roller shell. The fluid may be compressed air.
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A right angle transfer and method of transferring articles,
according to an aspect of the invention, includes a plurality
of conveying members that define a conveyance surface and
are driven to convey objects in a conveyance direction and
a plurality of diverting members. The diverting members are
driven to divert objects at an angle from the conveyance
surface. The diverting members are driven prior to being
vertically moved into contact with an article being diverted.
A frame mounts the diverting members for general vertical
movement with respect to the conveying members. A lifting
system including a plurality of spaced apart vertical actua-
tors selectively raises and lowers the frame with respect to
the conveying members.

The diverting members may be constantly driven. The
diverting members may be driven rollers and may be driven
by a motorized roller having a motor mechanism internal to
a roller shell. The conveying members may be driven belts
and may be driven by a motorized roller having a motor
mechanism internal to a roller shell.

These and other objects, advantages and features of this
invention will become apparent upon review of the follow-
ing specification in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a right angle transfer
according to an embodiment of the invention;

FIG. 2 is a side elevation view of the right angle transfer
in FIG. 1;

FIG. 3 is an end elevation view of the right angle transfer
in FIG. 1;

FIG. 4 is an enlarged view of the area designated by IV
in FIG. 3; and

FIG. 5 is an enlarged view of the area designated by V in
FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings and the illustrative
embodiments depicted therein, a right angle transfer 10
includes a plurality of conveying members 14 that define a
conveyance surface 12 that are driven to convey objects in
a conveyance direction. Conveyance surface 12 is a portion
of'a conveyance surface defined by a conveyor (not shown)
that supplies articles to the right angle transfer and conveys
articles away from the right angle transfer that are not
diverted. Right angle transfer 10 further includes a plurality
of diverting members 16 that are driven to divert objects at
an angle, illustrated as a right angle, from conveyance
surface 12. A frame 18 mounts diverting members 16 for
general vertical movement with respect to conveying mem-
bers 14. Conveying members 14 do not move vertically. A
lifting system, generally shown at 22, is between frame 18
and a base 20 to selectively elevate and lower frame 18 and,
therefore, divert members 16 with respect to conveying
members 14. Lifting system 22 is made up of a plurality of
spaced apart vertical actuators 24 located at the four (4)
corners of rectilinear frame 18 that are actuated at the same
time in order to selectively raise frame 18 with respect to
conveying members 14 and are de-actuated at the same time
to lower frame 18.

Each vertical actuator 24 includes a cylinder 26 that is
positively driven in each of opposite directions by applica-
tion of a fluid through a raise port 28 to one side of cylinder
26 in order to positively drive frame 18 upwardly to a raised
state and by application of a fluid to a lower port 30 to an
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opposite side of cylinder 26 in order to positively drive
frame 18 downwardly to a lowered state. In this manner, the
cylinder is positively driven in opposite directions so that
frame 18 is lowered affirmatively rather than merely by
gravity. This provides for a faster raise/lower cycle of frame
18 and diverting members 16 supported by the frame. Each
vertical actuator 24 includes a motion damping member,
such as a coil spring 32, to dampen oscillation from motion
of cylinder 26. Thus, cylinder 26 and damping member 32
are tuned together to provide a smooth operation of the
vertical actuator in order to minimize the time it takes for the
actuator to change from one stable state to another stable
state. Hach vertical actuator 24 includes at least one bushing
34 sliding along a shaft 36 in order to provide stable yet low
friction motion.

Diverting members 16 are driven prior to being vertically
moved into contact with an article being diverted. In the
illustrated embodiment, diverting members 16 are con-
stantly driven whether in an elevated or lowered position. In
this manner, as soon as lifting system 22 elevates diverting
members 16 above conveying members 14 and into contact
with an article, the diverting of the article commences
without a delay needed to begin rotation of the diverting
members. In the illustrated embodiment, diverting members
16 are driven rollers that are driven by a motorized roller 40
of the type known in the art as having a motor mechanism
internal to a roller shell. Also, by having motorized roller 40
rotating continuously, there is no need for the roller to come
up to speed under a loaded state thereby limiting the need for
extensive start-up torque. Diverting members 16 are driv-
ingly connected with motorized roller 40 by separate con-
necting bands 42. Because connecting bands 42 need to be
occasionally replaced, motorized roller 40 is mounted sepa-
rate from base 20 and frame 18. This allows motorized roller
40 to be removed without the need to separate base 20 and
frame 18 thereby facilitating replacement of bands 42 with-
out the need for further disassembly of right angle transfer
10.

In the illustrated embodiment conveying members 14 are
endless driven belts. Conveying members 14 are driven by
a motorized roller 46 of the type known in the art having a
motor mechanism internal to a roller shell. Because they
make up a portion of a continuous article conveying surface,
conveying members 14 rotate continuously to convey
articles past the diverting members if the articles are not
being diverted. Conveying member belts are snubbed
against motorized roller 46 by a pair of stationary reversing
rollers 50 and a pair of tensioning rollers 48.

In the illustrated embodiment, the actuation fluid for
actuators 24 is compressed air. However, it could alterna-
tively be hydraulic fluid, or the like. In some embodiments,
actuators 24 may be electrically driven.

While the foregoing description describes several
embodiments of the present invention, it will be understood
by those skilled in the art that variations and modifications
to these embodiments may be made without departing from
the spirit and scope of the invention, as defined in the claims
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below. The present invention encompasses all combinations
of various embodiments or aspects of the invention
described herein. It is understood that any and all embodi-
ments of the present invention may be taken in conjunction
with any other embodiment to describe additional embodi-
ments of the present invention. Furthermore, any elements
of an embodiment may be combined with any and all other
elements of any of the embodiments to describe additional
embodiments.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A right angle transfer, comprising:

a plurality of conveying members that define a convey-
ance surface that are driven to convey objects in a
conveyance direction;

a plurality of diverting members that are driven to divert
objects at an angle from said conveyance surface;

a frame that mounts said diverting members for general
vertical movement with respect to said conveying
members; and

a lifting system, said lifting system comprising a plurality
of spaced apart vertical actuators that are adapted to
selectively raise and lower said frame with respect to
said conveying members, wherein each of said vertical
actuators comprising a cylinder that is positively driven
in each of opposite directions by application of a fluid
to opposite sides of the cylinder in order to positively
drive said frame to both a raised state and a lowered
state wherein each of said vertical actuators includes a
motion damping member to dampen oscillation from
the motion of said cylinder.

2. The transfer as claimed in claim 1 wherein said

damping member comprises a spring.

3. The transfer as claimed in claim 1 wherein each of said
vertical actuators comprises a bushing sliding along a shaft.

4. The transfer as claimed in claim 1 wherein said frame
is rectilinear in footprint and including one of said vertical
actuators at each corner of said frame.

5. The transfer as claimed in claim 1 wherein said
diverting members are driven prior to being vertically
moved into contact with an article being diverted.

6. The transfer as claimed in claim 5 wherein said
diverting members are constantly driven.

7. The transfer as claimed in claim 5 wherein said
diverting members comprise driven rollers.

8. The transfer as claimed in claim 5 wherein said
diverting members are driven by a motorized roller having
a motor mechanism internal to a roller shell.

9. The transfer as claimed in claim 5 wherein said
conveying members comprise driven belts.

10. The transfer as claimed in claim 9 wherein said
conveying members are driven by a motorized roller having
a motor mechanism internal to a roller shell.

11. The transfer as claimed in claim 1 wherein said fluid
comprises compressed air.
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